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(57) Abstract 

PURPOSE: To improve the dispersibility of the subject 
powder by reacting a Ti compound with a Ba compound 
and optionally an Sr compound in wet state in the 
presence of H 2 0 2 a semiconductivity-imparting agent 
and one or more compounds selected from SrTi0 3 . 
CaT10 3 and Pb*n0 3 , 

CONSTITUTION: The objective spherical barium titanate 
semiconductor ceramic material powder having particle 
diameter of 0.3-50u.m and expressed by the formula 
ATi0 3 (A is Ba 3 50atom% and 0atom% 2 Sr Ca 



Pb 250atom%) is produced by dispersing a Ti compound 
containing 0.05-2atom% of 3 or 5- valent 
semiconductivity-imparting element such as Y in water, 
adding Q.1-10mol of H 2 0 2 (based on 1mol of Ti0 2 ) to 
the suspension, heating the mixture at 100°C under 
stirring and refiuxing, leaving the suspension to cool, 
replacing the air with N 2 . adding one or more compounds 
selected from SrTi0 3? CaTi0 3 and PbTi0 3 and having 
particle diameter of 20.2 u m, adding a Ba compound to the 
mixed liquid at a Ba/Ti atomic ratio of 0.1-10, aging 
the mixture at 40-100°C for J 30min, heating the aged 
product at 100°C and drying the reaction product with a 
gas stream. 
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coSiijifi, S^-SO. 2^mJ3LT«0^^>St*^v"t'A 
(C aT i 03 ) *f-*>«» (PbTiOj ) t, f- 

> ffc^ t > < U ^ A \ t&%! H X V 7, Y n > f- *j A •fb^tl 
i w8WEi£i» »: h b *» C *?£SD L T is < c b \z X o x 

[0069] w&*<n^9>mii\±mx.\f%f^z-% 

0 1 1 7-»W«»»-E*©*ftUJ:o-rRitt*.ri:* 1 

50 r**u f-* >**A'j">AfciBiaiw*ttm: 
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u 

[0 0 7 0] ifc, e^o. 2ftmSkTntm^-n^ 

?>®^fn>f^A (SrTiOs ) * ^ ? > ffc£-!» 

* Sjt t ^ - 1 h wmv *> z> o 

[0 0 7 1] *^5">A^t^Tt**Rf-^J'»/< 

-f ^V&rtJUv^A, f?>tX).o 
v-^AftfO&^-gfcO. 2 A £-mJiT^#^LTi/>& 

[0 0 7 2] C«J:}fcUTf»<5>*tfcfi?fi0. 3-5 
fx m >WW) *) A#¥*flttlMm&*(i, 

[0 0 7 3] artEl&«0*i&»4:A/T i («^Jt) 

[0 0 7 4] ii-ft. sfctfcf-* '✓Bfc'OJ -7 AfciMMWBS 
*t»*OA/T i (K^-Jt) liO. 98-1. 0 2O 
HUPSt* 4 U> 0 A/Ti («HPJt) 

0. 9 8 i»)*Sv>**tt, Rf-i' A*** 

«#a»**tt*S*34<fc-»K 4 £ A/Ti (H^it) 

o 2 <44t**ttt*-rfeo***or 

^if^ * A«¥3ff«&#tt&**iffig, 

^y>A*«tt#H#K^fiEL-C, JfcffiSt-fflJEtftt (P 
TCtit) *rfi;T£-<£.5>.r i:lcft& 0 SfeKA/Ti 

* y at' < >j * a %mt<msBMtW6i* % mz, mm $ * 

T-fey 5 7 * MfcLfc*»j&«N«4*7S3 ft < ft*o 
[0 0 7 5] fiT-SS-S -7 

ksv*t, a«fb*c**«sira-tf:-ri- (ii«ijk**«-asin 

LT^T*>«fc^) Rj&*frv\ IfcffttfO. 2^mJJJlT 
v\ A/Ti (Jl^-Jt) ^ 0. 9 8- 1. 0 2<7>ffii§:<7) 

ttUWSLfcO*>, «*7'J—ffcU St^i&J&^frfrtl 

o 

[0076] aiartsfc^ifci lti±, «*. if, siegs 

0 /« mOf-* >Bt/<'J -7 Aft¥«fm»tm&*li* «& 



(7) #B§¥6^6 4 9 2 4 

[0 0 7 7] ±iao±^ULT, 3tifi4 fcli 5 
<0£*ta$7>rt f AT i 03 TgSiK&e^gO. 3-5 0 

10 [0 0 7 8] *5SWUi3^r, 9ttf^>iA'J«>A* 
**fMBHW»»*«tt?««: 0 . 3 - 5 0 M m K#5t 
Ltv^i', Zti\t>k<nm&K£Z> tcOT-abio 1-ft*> 
*>, S^g* f 0. 3 ^mi t)/h?V^^(±, t^vy? 

i o 

20 [0 0 7 9] *»WOSM*f-^>»/<U fA*#f« 

ftLfeJf-&Ht, 3fSO^l"f >-t-fXf» ^o^H' 
> -9- Xo/<9 7 ** f ^4 < > «*Lfc*ft»1?Ftt4J J: Z>' 

[0 0 8 0] *»Woa»f^^»/<'J f A*i|mflt« 

*¥g#fi8fNmf&* tea*-*-* t , -> > ^ v 
ft < , ji»ottatta*& < , iE*i[03attxf-^ 

A^**fl«SMm»*0«! : f«t««4«:«ojt, *2S 

[0 0 8 1] *«W0>3*«f - ^ -7 A^^frjg 

S#^*<0M*tJ±, 3 0 0-1 3 5 0 COMSrffv 1 

40 tf\ 3 0 0- 1 2 0 0"CT*lg^t*Od*JtLT^-i)o 
[0 0 8 2] 4fe % *fcW*)3«Kf- 

1 0 0 0-1 2 0 0 i 

n *«• t , tjtm i tz i± ^- 9 > w< u ^ a 

t<ft*o 

[0 0 8 3] C^fj^ttf-^VK^ 1 ; ^A&^ftES 
50 ^<U^A^i)i^?g;##W*t;Jt-<T, ttSMMfr** 
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*K tt*ttt:J:*f-^ a 

[0 0 8 4] Lfc^oT, ±ie^f-5' >»/\*'J * A& 

[0 0 8 5] ifc, ttmmMJtrfsWJVAifit* 
9oo~i35 or-ccast* ttt 

**tt-CJ|ltt*ftL * A*** 
[0 0 8 6] i01t*#ttf-^>K/<«;^A*i|t*f«8 

ffi**r oa^f- a *iNi# 

WT- & * O T\ ffi&B#0 •> > * > $r 

[0 0 8 7] ;©tt#«f ^^fJ^A^fiM 
±©*i*f-* 

* a m#»«si#ft&*r- * * t * , ^ 

f«/<'; * A*#*flc»fW*H»*S:fflv>i i t k 
< * »*«ffe*»^S < > » 

[0 0 8 8] 

«:t#tf*, ttJOMnMBK, *>oj|!MfcW(MK-e, # 
tfctt*»«itrv»4 0 

[0 0 8 9] Lfc^T, **W«03*«4f-^ 
A**i#lS#ft»*tfflv>* ; k U J: o T, 0r^O 

v-'MX-e, fr-oyuj >t-fX«H7-;«^ 

4 < , «*Clft#14*5 <t rFWttflMfteOfffifc, PTCt 

[0 0 9 0] ^f^OIfcK^ * >$M>; H7 Aj s #^#:& 
S#»»* i fc U t •) , v > * 'J > 

[0091] ^K<b035:^ B B B ^tt^^>®/<'; ■jar* 



(8) #B!¥6- 6 4 9 2 4 

*fl*»*m»**3E#J|3*l** 9 >Wk/V) •> A£*& 

[0 0 9 2] 0«tt^ -5 A Jfc 

* ^ A^#S#^lf*t»**#& £ 1 i*? 

10 # «6 0 

[0093] £ * *j i&smtim. 

•>A*i|i*flq8fi#»»*-e*4feK). Woyw:/ 

20 [ 0 0 9 4 ] 

[0 0 9 5] gftfl 1 

0. 3^%^SPLfc^ y h 'J ^AM«f? 
j^fS (^K^^-^AttlS, f?>16. 4%£#) * 

1 5%7>- : &-77Kr*SD7K^) l ?L> WhtlfcYfrimoi 

)S75 f 12. 3 9604 7 AO. 3 H^-g-^TKKfb 

JO ^^>^r-+ [I] 

[0 0 9 6] CO-f'^'J^AO. 3 J!!^ %#**Kfb 
[I] 7 2 g**3 8 0 g(C*-H*ftL 
fc»ai#«[U3 0%!$ft;foi?*£8 1 gtSJjDtito i 

T, TH2 02 /T i 02 (**Jfc) J -C^t] (±6. 
3 5T-*o£ 0 ifw^ ftbtltz*yi)-*<7)mit*9> 
SJtl±3 0 %j§Kfb7K^7kcO 7 0%*7Ki:ltS:LT0. 

2 2 5mo 

[0 0 9 7] nbtltzZy i) -iMWVKtfbfe* IZg. 
40 iSU 1 0 0 , CT-2Bfr^BfLSia^fi : -=.Ti ! : ?i^i£ [I 
I] i©K»»itt [II] *a«S*iPUJ: "9 4 

0"CiT-Tif, a#*'X^PX#^-C^**^L, i 
<D)g}§rSi£ (II.) (:*Bgfk/<'J ^ a - j\fri&5 6. 8 
g (Ba/Ti (R^Jfc) =1. 6) ^rSiDL, 3 0"C 
*^7 0X:iT-0. 2 5^^r-#i&L. 7 0 , CT-3B#K 
JMftRJEtffofcSt, 1 0 0'CT-4li#ff3®5!LT»S£ 

[0 0 9 8] iOSJSUiiJllilSitfe'fyh'^A 
0. 3«?%#*-f-?>K/<V^Ai|iEi{MMMt»»* 
50 tt, {-03*?Mftit«*i- i * 9 0 %ift»*tt?g# 
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1 . 2 - 1 . 4 M mO*Rt£f -C, ft**** 1 * < , ¥ 

[0 0 9 9] Bllt, ZO&Haillztl) 4 
•ypJ^AO. 3 H^-g-^ttf - * ? A^m 

(WBSMWftSoS^a *• 1 . 5 Ifeoff 

.£ »)i&ji£;n.*:>f 7 HJ-7A0. 3«*%**3*ttf-* 
>^<V*AiNWHMWtt»*l;J\ 1. 5?jte(:£* 

[0 10 0] Hife#l2 

2 5 W^jStOLfcHiMt:*- 1 5%7>* 

U BUft**UJ:*»M*?*ftf-*v*iea f 2 4. 

5%<7)7>^*> 0. 2 5W. : f-%'£&t£Mt*9>r- 

[oioi] ;<o7>f ; e>o. 2 5 

f-*>^-*5 1. 7 gfc>jC3 8 2 gT^-tCflffcLfc 20 
SftttftK, 3 OttiMtfl;*** 1 1 2. 5 g [H2 0 

2 /t i 02 (*frJt) =6. 2 6) ifefrau mcf-9 
>jftS* s 0. 3 12mol/lW7'J-W: 0 
[0 10 2] &htitzXyV-i 1 0 0"CT-2^M«ffi- 

(Ba/Ti (JR^f-Jt) =1. 4) *«tnU 7 0tt? 
3R#W&j£fflc«£ff-afcft, 1 0 0 "CT? 4 B$|»Jjf8£*fr 

[0 10 3] H^^TVf^^O. 2 5d^-%^^ 30 

ttSCJ:* 9 0%ffl&5Mfr*MHlrt*0. 6-0. 8 /i m 
OSttatf-?, SUES'** 1 * < , TJ^ttT^** 0 . 7 ^ 

[0 10 4] ±f2<Oio(ZLT#t > *t^^tt©^^ftK 
i:i^IU Ba/Ti UK?*) =1. 0 141: 
■* Lfcft, 110 0 TC-CfiQft-*-* - t »- J: »> , 3*R* 
Jt£ L t«« £f#£ i t VX # fc. 

[0105] Hifettl 3 

+ 9 hnvf^A, f-* fry -7 Afc 40 

HSfl-fv HJfA^f- A^*flE88# 
W*cOSjiB#K?S=iPLT, -f 7 b 'J *} 9 >» 
/< -7 A x h n y f - >7 A i} fr y -7 Af&¥&#SSI*ti|W 

[0 1 0 6] ^»>»X hnvf-^A^Siij 
s£@7k2 3 x ) 7 \-MZ.mmirf-9 >7fci£?£ <t>£0 
f-*>5H6%) 1 k g^S#L^^f>iPx., ;W:5 
%7>*-77k£*D;lTJn7K3WBU pH8l:L, jg 

^ \§h*.fzim\t*f-9>Yfr* > mc 50 



#&3¥6 -6 4 9 2 4 
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* 9 y friz L X 5 % CO 7. y 'J - t & i J: ? (C * y >; — ft 

Kft-f ^>iSJS**i o. 3%<D7mit?9>y)i'Zft 

tZo 

[0 107] i«)*ftf ?>ME*«10. 3%0*»ffc 
f?>W7 7 7 g (Blfkf-*>»«T?1*A') CIS 
*3 0 0 gfcflPx., tt**H«f-ca»U, 8 OSfctm 

atT, mt^9>xy^-mtzo 

[0 10 8] iittttWU, ft**H»+T*iMk^ h 

%ttn*itl'J7>;l' Uhn>f-<7A1. 2* 

frfflsu 8oruiaaLT*|, ±fESHt^ 

? > * 7 'J - * h n y ^ -7 A7X^?S * f- ? >izm- £ 
^hD>fi)AOi?Jl:(Sr/Ti (H^-Jt) ] t 
1. 2KU, S^H«fT*8 ortCftofcSSBB* 
UUP*., 2B#BS]«#L-C, Sl&tffo^o 
[0 10 91 -to*, a««rl 0 Ot«±U#«U 1 

®x hnvf-^Aiie^go. 0 2 -0. 0 4^mOlS; 

[0 1 10] fry frAOgii 

WRO^K^fry^A 1 0 0. 0 9 g***-fr 5frT-e 
?-g0. l^raBlTCWU itli^ft^^'^ (frf- 
frM> ti^SO. I txm) 7 9. 9 g*l)Dx.T$f>(-2 
B*P^»ii-& L 7t ft, ^7-l/-K7^- Ti«»ftjft $ 
*fco -tit 1 0 0 0rt , 2^SfS« (RJ£>) *ffv», 
ST-S0. 2 ^mCOf-J'y^^fry^^t^^o 

[0 111] ^^>^$&<7)SaiS 

f^&l'6%, ttX#3 2%) 2 9 2 g mt^9> 
ftjf-Cl-=6fr) 5rf-*-CAtL, in(C7K^JPx.Tl 
'JyhfrtL, ^OTRS?e?r9%7>'- : e-r*l U 7 h 

^LTTtfiR<0-Sefb^2 2 3 g (1*^) t, Ii5m 
mO-f 7 > 'J T^fe-ftyfr^-T^-^S k g t itQ 

3<»u** i >; 7 hfrtrax-nffBJU 3^«**-fr 

[0 112] #t>tL^7.9 ';-^fjy*^n-7**-frS: 

^>Ki5«flE* (tt^O. 2^m) 4Hfc. >ltL^4 
9 0fC5^Hffi«l1-*itKi *), fi^O. l^m 

[ 0 1 1 3 ] 4 7 h ') Q 9 >W«) -7 A 7, 

[0 1 1 4] ^JS^lJl-C^SItL^'f 7 h'J -7A0. 3JI 
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(10) 

77 

tmttojRB** [in tftfco 

[0 115] -OfiS^yK [II] £4 OTCttTKifraj 

02-0. 04^ m) , f*^>a*^v«27A (tt^g 
0. 2^m) OIKP8 0. l^m) 

02 : S r T i Os : C aT i 03 : P bT i 03 =8 70 

o : 9 : 4 : 7K4*i^ui6lDU *&-KS£Lfc 0 

[0.1 1 6] ft'bttfc^^y-lCTjcaflS^U^A - A*. 
fiiBa/Ti UKT-Jt) =1. 6 fci-& J:o UiSftlL 

rft^u *Jfc0U<o*£fcrattK3 ot*e> 7 oti 

i o ot;-c4^iHaaLfwo 
[0117] &btitz&&u£%}im&, *au WfWl 

tiDx-T, (Ba + Sr+Ca + Pb) /T i (SC^- 
Jt) = 0. 9 9 4 W4J:^:||«Uo 
[0 1 1 8] ftbiifzjy MJ^AO. 3nC^-%**^ 20 

(Z £ tU£ (B ao. so Sro.09 Cao.04 Pbo.07) 
T i 03 -C* IK -f-om^-WJSjfttlJSfU ^90 

0 . 4 - 0 . 6 ^ mT\ < , 

[0 119] H2tt, £0*fafl3 fc± l»»fiSii7t>f 

s^tt^m^aaa^jt-cafe^o H2u 50 

AO. 3jg^%^#^? ^ AX Fn>f^A^ 

^^^Aft^*#«S#ftJ|&*{i. 1. 5 7Jfgtzi£±L 

[0 12 0] %jfcffl4 

nM9t 1 -efts t tz 4 v v 'j a 0 . 3 

fkf-^vy-* [I] 2 3 9 0 g (f ^>*tLT0. 

3 8*^t) C tKI 0 4 0 g<r*nx.T*»LfcX9 

■«L-C3tfi*Lfc3 0%*BMfc/<U 9 7 1 0 

g (^J->A»tUl. 7*;^^) fc*, 1001C 

fife, 4«FWaaL4:* t ?)RJ6S*fco 

[0121] RiSfto^^'j-tita, *itu tt^g 

0. Ol/zmHTO^yh^AO. 3 JK^S^JBfi 
[0 1 2 2] ftfctlfc-f 7 *>A 0. 3 
a/Ti UK^Jt) = 0. 9 9 2i:Lfci»Lfc'f7h 50 



^||jJ5p 6 _ 6 4 9 2 4 

^A9. 5 9 gJSjtff-^Btt&l 2. 6 8g£iPx. 
T*»;U5^"«S-US^U ttlUMtlft (ft) Sl<0 
^T'U-K^t-tiS^^^TMU soot; 
t>2B#RHRifel,rt:fjU §5£T*5 0 0^r>at 3 2 5 ^ 
7 ya07;K^^TMf^C^:i: "9*4^3 0 
-4 5 /<m<7H<7)£#£ 0 

[0 12 3] fte>itfe«ltt«r?5RBi:s+-e8 0 01CC2 
B#|BHE*1-&i, IMPS 3 7 A £mOJt«W*!t : F-^flJo 

[0 12 4] %hfltz^\U «#XiKUi4 5B*fl*f 
tZJtllf, >fy M^A#£|£ (Bao.82 S 
ro.io Pbo.os) T i 03 T^ot, -fyhV^A 
0. 3g^tfr^ , J')A^FD>f')A|5t 

[0 12 5] H3ii> .10**004 tz J: iJ«jiS*ifc>f 
' -y h 'J^A 0. 3JgT-%^f-^ >»a<i; ^A* hn>- 

?- Aft**#«**f ft»*ofi?*a imt ®tm 9 0 

**W4(Zj:»)3Rj6Siifc-fy hy«>A0. 

9 0 Oe«*L/:MttWIWtt^ 

Sfcv* 

[0126] 5 
* jfcffll 1 ftS L tz < 7 h * A 0 . 3 flCT-%*^*« 
ffc**>*— * [I] 7 2 g**3 8 Ogfc^-fcfl* 

Lfc!Ei»#flHZ3 0%i8»fc***8 1 gfcttlLfco - 

<Dth<nmti-?>^ttt^mtfcm<n*)V& [Hz 
O2 /T i O2 (*;utfc) ] (±6. 3 5T'*0, f»f>.*L 
fc*5V-+^Btffc**>*KI±0. 2 2 5 ml/lt 

[0 12 7] WbtltzAy - *ffiWL%tfb'&A IZft 
i&U 1 0 Ot^2B#m«»a3lS:fi : oT!RiB*ifl[^ 
tzo iO!R«*«4:4 OtJaTtZTJffef*, fi*2f*«: 

AiTKBtffc* hn a to^e;uJt^8 : 2 ttth J: 
-5 UTK^ft^'U ^ A • 5 1. 1 0 g , TK^ftx 

hnvf-^A • ATlcBlSrl 0. 7 6 giJsjDL, 3 0t^ 
?>7 0t;it?0. 2 5B$H"C#SU 7 0"C"e3B#W«L 

*RjE*iTo3t^ 1 0 oC"t?4«FBaaL"CRti>s-«- 

*SS*fco 445, RJE^O (Ba + Sr) /T i 
Jtlil. 8tio/: 0 
[0 12 8] Zf»E&\zi*)m3kZtitz<t 7 h'J^A 
0. 3JS : f-%^^^>®/^J^AX hn>f-)^f 
«fimW*OB a/S r Wit) tt7/3tf*o 

r, xfu>f-^A<7)Sj^^DLrv^- 0 
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[0 12 9] ±IEO^S:^(b, f^^'J^AX hn 

XBftbt&Ba/S i caifcx hn^f^Affe&ol: 
[0130] 6 

5 'J- «ftf^>ttri. 8%**) JO 
V7A ■ A*tti*, Ba/T i (BC^Jfc) =1. 2i 

[0131] f»e>*ifcx5';-*aa, *aeu 

aaSDtO*), 8 0 0t^2J*WlR#fc.U Ba/Ti 
UK^Jfc) =0, 9 9 2T*e?S0. l^mO^yF'J 
^AO. 3^%^^^>®^<M V&omftitiLttft 

[0 13 2] ifc, ±Kili»U^ *S#!l i:t "9#*b 
jh-jfefitf-gl. 2-1. ipimOJy F^AO. 3 JK 20 

BMBSU Ba/Ti (HT-Jt) =0. 9 9 2 i:««L 

feft, i o o ot:-c2^bhe«el> e^-ai. 2-1. 

[0 1 3 3] J:E?>*HMiO. I^mO^yhV^A 
0. 3m=?%1rtiT9>WV)*,A&¥btiL : f'&l. 2 

£0. 0 4^e;u%i3j;u f ae?*o-^f[:^^^^o. 1 
[o 1 3 4] ®hfctzmt*mmy4\~xK, iy> 

/cm 2 T'SnELT, itS 1 5 mmORttft 
1 2 5 Ot;"Cj!ftffiL-C**fl«»*»fco 
t&iz&lfhyuj >*MX (&?■&) li2-4jumT>ti 40 

[0 13 5] co«»oJtffitfi;-iaK«Ftt*ia7^^ 

to ^OBI7to^TliJfctt«2^ft-C#L<l(iW1' 
[0136] itgcfli 1 

£<0Jt«Wl-?U\ 141£i:J: 0-*70. 22/lT-% 

[0 1 3 7] T}T^O^/<'J^A9 8. 6 6 

g, Kftf^>4 0. 3 4 gJSi^saffc-t-ro. 1 50 



#^¥6-6 4 9 2 4 
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4 6 2 gSr#-;u$;ut^-£3 Ofl-nft^U 
- K5 4*-Ti*>M6*U f*$>*ifc»*4: 3 0 0 kg 
/cm 2 -CffiJft^L, 1 1 5 QX:X2mWi\&%iLX-* 
7-0. 2 2H^%**f-^>K/<y^A**ft«S#3|E|. 

[0 -1 3 8] f|<btut~*70. 2 2JK : ?-%£*rf-*> 
[0 13 9] EISlCTjrf BffifcK ioTftfcti 

jt-*ro. 2 2Jg^%^*f-^>®/< , ;^Aii, 

[0140] JtR0J 2 

-oJt©0!l2T-ii, S5tSi:i:H7 h ! J>)A0. 3J[iC 
[0 14 1] tR«^fe-Cft<bix 

[ i ) tfmmt^ ± sftMs-caMt* * >ss 2 

2. 8%) 3 9 0 g«9*^V-K, ffl*2f*4:aELT6 

oticinau *Btft^v>A ./\7idas:4 2 8 g cb 

a/Ti (HC^tt) =1. 2) *«JLT«#L*&-Uft 
[0 14 2] ^cO^y y-Sr^ibUfiPfflLT 1 0 Ott 

ftfco 4iJ, £U&&*0 Ba/Ti (JK^Jt) ttl. 2T* 
[0 1 4 3] %h*itz4 v Y U^AO. 3JE^%#*T* 

(BSC^Jfc) £0.9 9 2 i:«Lfc» 

[0 1 4 4] »«iaf*^^ y f 'J ^A 0. 3ffi?%*t 
f^>*AV-)A»* (Ba/Ti («C?Jt) ==0. 9 
9 2] ^SS8 0 0tr*2S|r«t^i:, t?iO. 
0 3-0. 0 6 ^m^ttT-acO^ofcS^Sejixfco 

[0 14 5] L^U ra«<ORJ6£J&** 1 2 0 0t:t 
3^IBHEtt+4fc, 8M«±0. 06-l^mi:^^< 
io/ci 1 , ST-ff^iilH6 (H6(i«^l. 5^fto« 

[0 14 6] ortc, ±fEO£o«£^S^&&8 0 

ot;«©*i i 2 o ox:Kftft*fc***Jt3 : 7-e 

^S^-onaft^'f ^^o. l 5-=e;i/%asipLT, **— 

^;u7;U3-;u£0. 4 i tr«flB»J b LX#*) 
xf^yij3-Hp. 4*l:%snx-r, x7u- 

[0 1 4 7] ff?>tLfcHtttjjE^ffly>fUAn, lh> 



(12) 
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/cm 2 -etnELTKSl 5mm©nftt«^U7 MC 
*»U 1 2 5 OlC-C*J«LTiNI|t#aSS:»fc. :© 

0 7 

[0 14 9] 0 7UJ3^t\ ffl^al±^f§^0*Jfe^lJ6 
H± ^S^Sftfc'f 7 M-5A0. 3K?%^*^^ 

EJfc«« 2 T-S^Si; tDSfiStLfc^yh'^AO. 

S S tifc*»#8B©JfcJ£SL - tt £ * 1 1 <0 T* * 
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